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In equation (2), the first term is faithful reproduction, the second term is all
possible mutations, the third term is death, and the last term comes from the
probability of no change.

Probability generating function. It is convenient to define the probability
generating function, Ψ(x0, . . . , xm; t),

Ψ(x0, . . . , xm; t) =
∑

i0,...,im

ξi0,...,im

m
∏

s=0

xis

s̄ , (3)

where s̄ denotes the binary number obtained from s by interchanging 0’s and
1’s. Note that Ψ(0, 1, . . . , 1; t) has the meaning of the probability that at time
t, no cells of type Am have been created. Then

Pn(t) = 1 − Ψ(0, 1, . . . , 1; t).

Let us multiply equation (1) by
∏n

s=0 xis

s̄ and sum over all indices to obtain
the equation for the generating function:

∂Ψ

∂t
=

∑

s

∂Ψ

∂xs̄



x2
s̄Ls



1 −
∑

j

u
s,out
j



 + Ds + Hs

+ xs̄Ls

∑

j

xj̄u
s,out
j − (Ls + Ds + Hs)xs̄] . (4)

Note that the variables with the index s̄ appear with the coefficients corre-
sponding to type s, see also Fig. 1 of the main text. The partial differential
equation above can be solved by the method of characteristics. If we introduce
the following shorthand notation,

us,out =
∑

j

u
s,out
j ,
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